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$M=M_{1}\cross\cdots\cross M_{n}$ $D_{int}$ $D_{int}$ $D_{1},$
$\ldots,$
$D_{n}$




). $V$ $V^{*}$ $V^{*}$ $V$ $\langle\cdot,$ $\cdot\}$
$V\oplus V^{*}$ $\langle\langle\cdot,$ $\cdot\}\}$
$\langle\langle(v, \alpha),$ $(\overline{v},\overline{\alpha})\rangle\}=\langle\alpha,\overline{v}\rangle+\{\overline{\alpha}, v\}$ , for $(v, \alpha),$ $(\overline{v},\overline{\alpha})\in V\oplus V^{*}$
$V$ $\{\langle\cdot, \cdot\rangle\}$ $V\oplus V^{*}$
(maximally isotropic subspace), $D=D^{\perp}$ $D\subset V\oplus V^{*}$
$D^{\perp}$ $D$ $\{\{\cdot,$ $\cdot\}\rangle$
1774 2012 21-34 21
$M$ $TM\oplus T^{*}M$ $M$
$x\in M$ $T_{x}M\cross T_{x}^{*}M$ $TM\oplus T^{*}M$ $M$
$M$ (almost Dirac structure)
$x\in M$ $D(x)$ $T_{x}M$ $M$ 2 $\Omega$
$\triangle_{M}\subset TM$ $M$ $M$ $x$





$\Omega^{b}$ : $TMarrow T^{*}M$
$M$ $x$
$D(x)=\{(v, \alpha)\in T_{X}M\cross T_{X}^{*}M|v\in\triangle_{M}(x)$ $\Omega^{b}(x)v-\alpha\in\triangle_{M}^{o}(x)\}$
$\triangle_{M}^{o}$ $\triangle_{M}$
2.1. $D\subset TM\oplus T^{*}M$ $\{\{\cdot,$ $\cdot\}\rangle$ (maximaj isotropic)
$\{\langle(v, \alpha), (v, \alpha)\rangle\}=0,$ $\forall(v, \alpha)\in D$
Yoshimura and Marsden [20], Courant [7]
Courant $\Gamma(TM\oplus T^{*}M)$ $TM\oplus T^{*}M$ $\Gamma(TM\oplus T^{*}M)$
[, I: $\Gamma(TM\oplus T^{*}M)\cross\Gamma(TM\oplus T^{*}M)arrow\Gamma(TM\oplus T^{*}M)$
$[(X_{1}, \alpha_{1}), (X_{2}, \alpha_{2})J:=([X_{1}, X_{2}], f_{X_{1}}\alpha_{2}-f_{X_{2}}\alpha_{1}+d\langle\alpha_{2}, X_{1}\})$






and Marsden [20] ).
$Q$ $TQ$ $T^{*}Q$ $Q$ $\triangle_{Q}\subset TQ$ $Q$





$\triangle_{Q}$ $T^{*}Q$ $D$ $(q,p)\in T^{*}Q$
$D(q,p)=\{(v, \alpha)\in T_{(q,p)}T^{*}Q\cross T_{(q,p)}^{*}T^{*}Q|$ $W\in\triangle_{T^{*}Q}(q,p)$
$v\in\triangle_{TQ}(q,p)$ $\alpha(w)=\Omega_{\triangle_{Q}}(q,p)(v, w)\}$ (2)
$TT^{*}Q\oplus T^{*}T^{*}Q$ (1)
(2) $\Omega^{b}$ : $TT^{*}Qarrow T^{*}T^{*}Q$




$\triangle_{Q}=TQ$ $D$ $\Omega^{b}$ : $TT^{*}Qarrow T^{*}T^{*}Q$
$D=$ graph $\Omega^{b}$
$V$ $Q$ $V$ $U$ $TQ$ $U\cross V$
$T^{*}Q$ $U\cross V^{*}$ $(q,\dot{q})$ $TQ$
$(q, p)$ $T^{*}Q$ $TT^{*}Q$ $(U\cross V^{*})\cross(V\cross V^{*})$ $T^{*}T^{*}Q$
$(U\cross V^{*})\cross(V^{*}\cross V)$ $TT^{*}Q$ $(q,p,\dot{q},\dot{p}),$ $T^{*}T^{*}Q$
$(q,p, \beta, v)$
$\pi_{Q}$ : $T^{*}Qarrow Q$ $(q, p)\mapsto q$ $T\pi_{Q}$ : $(q, p,\dot{q},\dot{p})\mapsto(q,\dot{q})$
$\triangle_{TQ}=\{(q,p,\dot{q},\dot{p})|q\in U,\dot{q}\in\triangle(q)\}$
$\triangle_{TQ}^{o}=\{(q,p, \beta, 0)|q\in U, \beta\in\triangle^{o}(q)\}$
$w=(q, p,\dot{q},\dot{p})\in\triangle\tau\cdot Q$ $\Omega^{b}(q,p)\cdot w=(q,p, -\dot{p},\dot{q})$ $\alpha-\Omega^{b}(q,p)\ovalbox{\tt\small REJECT}$
$w\in\triangle_{TQ}^{o}$ $\beta+\dot{p}\in\triangle^{o}(q)$ $v-\dot{q}=0$ $\alpha=(q,p, \beta, v)$
$D(q,p)=\{((\dot{q},\dot{p}), (\beta, v))|\dot{q}\in\triangle(q), v=\dot{q}, \beta+\dot{p}\in\triangle^{o}(q)\}$ (3)
23
$\Delta^{o}(q)\subset T_{q}^{*}Q$ $\Delta(q)\subset T_{q}Q$
Yoshimura and Marsden [20; 21]
$L:TQarrow \mathbb{R}$ $\triangle_{Q}\subset TQ$ $T^{*}Q$
$D$ (2) $E_{L}$ : $TQ\oplus T^{*}Qarrow \mathbb{R}$
$E_{L}(q, v,p):=\{p,$ $v\rangle-L(q, v)$
$(q, v,p)\in TQ\oplus T^{*}Q$
$(X(q, v,p), dE_{L}(q, v,p)|_{T_{(q,p)}P})\in D(q,p)$ (4)
$(E_{L}, D, X)$ $X$ : $TQ\oplus T^{*}Qarrow TT^{*}Q$ $TQ\oplus T^{*}Q$
$(q, v,p)\in TQ\oplus T^{*}Q$ $(q,p)=FL(q, v)\in P$ $X(q, v,p)=(q,p,\dot{q},\dot{p})\in$
$T_{(q,p)}T^{*}Q$ $(q, v)\in\triangle_{Q}$ $FL:TQarrow T^{*}Q$
$\dot{q}=dq/dt,\dot{p}=dp/dt$ $E_{L}$ $dE_{L}(q, v,p):T_{(q,v,p)}(TQ\oplus T^{*}Q)arrow \mathbb{R}$ $(q, v,p)$
$T_{(q,v,p)}(TQ\oplus T^{*}Q)$ $T_{(q,p)}P$ $dE_{L}(q, v,p)|_{T_{(q,p)}P}\cong(-\partial L/\partial q, v)$
$T_{(q},{}_{p)}P$
(3) $(X, dE_{L}|_{TP})\in\Gamma(D)$
$p= \frac{\partial L}{\partial v}$ , $\dot{q}=v\in\Delta_{Q}(q)$ , $\dot{p}-\frac{\partial L}{\partial q}\in\triangle_{Q}^{o}(q)$
$\Delta_{Q}=TQ$
$p= \frac{\partial L}{\partial v}$ , $\dot{q}=v$ , $\dot{p}=\frac{\partial L}{\partial q}$ .
$X$ : $TQ\oplus T^{*}Qarrow TT^{*}Q$ (4) $(q,p)=$











$pr_{M_{l}}$ : $M_{1}\cross M_{2}arrow M_{i},$ $i=1,2$ , Dir $(M_{i})$ $M_{i}$ ( )
3.1. $D_{1}\in$ Dir $(M_{1})$ $D_{2}\in$ Dir $(M_{2})$ $D_{1}$ $D_{2}$ $m=(m_{1}, m_{2})\in$
$M_{1}\cross M_{2}$
$D_{1}\oplus D_{2}(m)=\{((v_{1}, v_{2}), T_{m}^{*}pr_{M_{1}}(\alpha_{1})+T_{m}^{*}pr_{M_{2}}(\alpha_{2}))\in T_{m}(M_{1}\cross M_{2})\cross T_{m}^{*}(M_{1}\cross M_{2})|$
$(v_{1}, \alpha_{1})\in D_{1}(m_{1})$ , $(v_{2}, \alpha_{2})\in D_{2}(m_{2})\}$
3.2. $D_{1}\in$ Dir $(M_{1}),$ $D_{2}\in$ Dir $(M_{2})$ $lf’ D_{1}\oplus D_{2}\in$ Dir $(M_{1}\cross M_{2})$
$(v, \alpha)\in D_{1}\oplus D_{2}(m)$ $m\in M$ $\dim(D_{1}\oplus D_{2}(m))=\dim(D_{1}(m_{1}))+\dim(D_{2}(m_{2}))=$
$\dim(M_{1}\cross M_{2})$ $\alpha_{1}\in T_{m_{1}}^{*}M_{1}$ $\alpha_{2}\in T_{m_{2}}^{*}M_{2}$ $(v_{1}, \alpha_{1})\in D_{1}(m_{1})$
$(v_{2}, \alpha_{2})\in D_{2}(m_{2})$ $v=(v_{1}, v_{2})\in T_{m}(M_{1}\cross M_{2})$ $\alpha=T_{m}^{*}pr_{M_{1}}(\alpha_{1})+T_{m}^{*}pr_{M_{2}}(\alpha_{2})$
$m\in M_{1}\cross M_{2}$ $(v, \alpha)\in D_{1}\oplus D_{2}(m)$





$(v_{1}, \alpha_{1})\in D_{1}(m_{1})$ $(v_{2}, \alpha_{2})\in D_{2}(m_{2})$ $D_{1}\oplus D_{2}$ 21
$T(M_{1}\cross M_{2})\oplus T^{*}(M_{1}\cross M_{2})$ $M_{1}\cross M_{2}$
$Q_{1}$ $Q_{2}$ $\triangle_{Q_{1}}\subset TQ_{1}$ $\triangle_{Q_{2}}\subset TQ_{2}$
$D_{1}$ $D_{2}$ $\triangle_{Q_{1}}\cap\triangle_{Q_{2}}=\emptyset$
2 $Q=Q_{1}\cross Q_{2}$ $TQ=T(Q_{1}\cross Q_{2})$
$TQ_{1}\cross TQ_{2},$ $T^{*}Q=T^{*}(Q_{1}\cross Q_{2})$ $T^{*}Q_{1}\cross T^{*}Q_{2}$ $0_{Q}=\triangle_{Q_{1}}\cross\triangle_{Q_{2}}\subset TQ$
$T^{*}Q$ $0_{TQ}=(T\pi Q)^{-1}(0_{Q})$
33. $\Omega_{i}$ $T^{*}Q_{i}$ 2 $\triangle_{Q_{i}}\subset TQ_{i}$ $T^{*}Q_{i}$ $D_{i}$
$D_{1}\oplus D_{2}$ $0_{Q}$ $T^{*}Q$ $D$ $(q,p)\in T^{*}Q$
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$D(q,p)=\{(w, \alpha)\in T_{(q,p)}T^{*}Q\cross T_{(q,p)}^{*}T^{*}Q|w\in \mathfrak{d}_{T\cdot Q}(q,p)$
$\alpha-\Omega^{b}(q,p)\cdot w\in \mathfrak{d}_{TQ}^{\circ}(q,p)\}$ (5)
$\Omega^{b}$ : $TT^{*}Qarrow T^{*}T^{*}Q$ $\Omega=\Omega_{1}\oplus\Omega_{2}$
$\Omega$ $T^{*}Q$ 2 $D$ $\Delta_{Q}$ (5)
$(q,p)\in T^{*}Q$ $(w, \alpha)\in D_{1}\oplus D_{2}(q,p)$ $(w, \alpha)$ $w=(w_{1}, w_{2})$
$\alpha=T_{(q,p)}^{*}pr_{T\cdot Q_{1}}(\alpha_{1})+T_{(q}^{*},{}_{p)}Pr_{TQ_{2}}(\alpha_{2})$ $(w_{1}, \alpha_{1})\in D_{1}(q_{1},p_{1})$ $(w_{2}, \alpha_{2})\in D_{2}(q_{2},p_{2})$
$\alpha_{1}-\Omega_{1}^{b}(q_{1},p_{1})\cdot w_{1}\in\triangle_{TQ_{1}}^{o}(q_{1},p_{1})$ $\alpha_{2}-\Omega_{2}^{b}(q_{2},p_{2})\cdot w_{2}\in\triangle_{\mathring{T}Q_{2}}(q_{2},p_{2})$
$w_{1}\in\triangle\tau\cdot Q_{1}(q_{1},p_{1})$ $w_{2}\in\Delta_{TQ_{2}}(q_{2},p_{2})$ $\Omega^{b}(q,p)=\Omega_{1}^{b}(q_{1},p_{1})\oplus\Omega_{2}^{b}(q_{2},p_{2})$
$w=(w_{1}, w_{2})\in\Delta_{TQ_{1}}(q_{1},p_{1})\cross\triangle\tau\cdot Q_{2}(q_{1},p_{2})$ $\alpha-\Omega^{b}(q,p)\cdot w\in\triangle_{\mathring{T}Q_{1}}(q_{1},p_{1})\cross$
$\triangle_{T\cdot Q_{2}}^{o}(q_{2},p_{2})$ $T\pi_{Q}(\triangle\tau\cdot Q_{1}\cross\triangle_{T\cdot Q_{2}})=\triangle_{Q_{1}}\cross\triangle_{Q_{2}}=0_{Q}\subset TQ$
$(q,p)$ $T_{(q,p)}T^{*}Q$ $\mathfrak{d}_{TQ}=\triangle_{TQ_{1}}\cross\triangle_{TQ_{2}}$
$0_{TQ}^{o}=\Delta_{TQ_{1}}^{o}\cross\triangle_{TQ_{2}}^{o}$ $(q,p)\in T^{*}Q$ $w\in V_{TQ}(q,p)$





$\Sigma$ $\Sigma_{int}$ $T^{*}Q$ $(q,p)\in T^{*}Q$
$D_{int}=\Sigma_{int}\cross\Sigma_{int}^{o}$ (6)
: 2 $V=\mathbb{R}^{3}\cross \mathbb{R}^{3}$ 2 ( )






$\Sigma_{i}^{O}=nt\{(F_{1}, F_{2})|F_{1}=-F_{2}\}$ $\triangle$ int $V$
Dint $=\Sigma_{i}nt\cross\Sigma_{i}^{O}nt$ $(v_{1}, F_{1}),$ $(v_{2}, F_{2})\in D_{int}$





3.5. 2 $D_{a},$ $D_{b}\in$ Dir$(M)$ $d:Marrow M\cross M$ $M\cross M$
$D_{a}$ $D_{b}$
$D_{a} \otimes D_{b}:=d^{*}(D_{a}\oplus D_{b})=\frac{(D_{a}\oplus D_{b}\cap K^{\perp})+K}{K}$ (7)
$K=\{(0,0)\}\oplus\{(\beta, -\beta)\}\subset T(M\cross M)\oplus T^{*}(M\cross M)$
$K^{\perp}\subset T(M\cross M)\oplus T^{*}(M\cross M)$
$K^{\perp}=\{(v, v)\}\oplus T^{*}(M\cross M)$
36. $D_{a}\oplus D_{b}\cap K^{\perp}$ $x\in M$ $D_{a}\otimes D_{b}$ $M$
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$D_{a},$ $D_{b}\in$ Dir$(M)$ $\otimes$
$D_{a}\otimes D_{b}=\{(v, \alpha)\in TM\oplus T^{*}M|\exists\beta\in T^{*}M$
$(v, \alpha+\beta)\in D_{a},$ $(v, -\beta)\in D_{b}\}$
$arrow$ (8)
(7) Gualtieri [11] Alekseev, Bursztyn and Meinrenken [2]
complex geometry pure spinor
(8)
$M$ $D_{a}$ rxl $D_{b}$ Bowtie Product (Yoshimura, Jacobs and Marsden
[23] Jacobs, Yoshimura and Marsden [12] ). Gualtieri
1, Gualtieri 35 (7)
(8)
(1) $M$ $D$ $M$ 2
$\Delta_{M}$ $M$ $D$ $\Delta_{M}=pr_{TM}(D)\subset TM$ 2
$\Omega_{\Delta_{M}}$ (Courant and Weinstein [8] Courant [7] ). $pr_{TM}$ : $TM\oplus T^{*}Marrow$
$TM;(v, \alpha)\mapsto v$ $\triangle_{M}$
3.7. $D_{a}$ $D_{b}\in$ Dir$(M)$ $\Delta_{a}=pr_{TM}(D_{a})$ $\triangle_{b}=pr_{TM}(D_{b})$ $\Omega_{a}$ $\Omega_{b}$ $D_{a}$
$D_{b}$ 2 $\triangle_{a}\cap\triangle_{b}$ $\grave\grave$ $x\in M$
$D_{a}\otimes D_{b}$ $pr_{TM}(D_{a}\otimes D_{b})=\Delta_{a}\cap\Delta_{b}$ 2 $(\Omega_{a}+\Omega_{b})|_{\Delta_{a}\cap\Delta_{b}}$
$x\in M$ $(v, \alpha)\in D_{a}$ $D_{b}(x)$ (8) $\beta\in T_{x}^{*}M$
$x\in M$ $(v, \alpha+\beta)\in D_{a}(x),$ $(v, -\beta)\in D_{b}(x)$ $x\in M$
$\Omega_{a}^{b}(x)\cdot v-\alpha-\beta\in\triangle_{a}^{o}(x)$ $\Omega_{b}^{b}(x)\cdot v+\beta\in\triangle_{b}^{o}(x)$
$v\in\triangle_{a}(x)$ $v\in\triangle_{b}(x)$ $(\Omega_{a}^{b}+\Omega_{b}^{b})(x)\cdot v-\alpha\in\Delta_{a}^{o}(x)+\Delta_{b}^{o}(x)$
$v\in\triangle_{a}\cap\triangle_{b}(x)$ $\triangle_{a}^{o}(x)+\triangle_{b}^{o}(x)=(\triangle_{a}\cap\triangle_{b})^{o}(x)$ $\Omega_{c}=\Omega_{a}+\Omega_{b}$
$\triangle_{c}=\triangle_{a}\cap\triangle_{b}$ $\Omega_{c}^{b}(x)\cdot v-\alpha\in\triangle_{c}^{o}(x)$ $v\in\triangle_{c}(x)$ , $(v, \alpha)\in D_{c}(x)$
$D_{c}$ $\Delta_{c}$ $\Omega_{c}$ $D_{a}\otimes D_{b}\subset D_{c}$ $D_{a}\otimes D_{b}(x)$
$D_{c}(x)$ $M\cross T_{x}^{*}M$
3.8. $\Omega_{b}=0$ $D_{b}=\triangle_{b}\oplus\triangle_{b}^{o}$ $D_{c}=D_{a}\otimes D_{b}$ $\triangle$ $\cap\triangle_{b}$ $\Omega_{a}|_{\Delta}$ $\cap\triangle_{b}$
1 Iberoamerican Meeting on Geometry, Mechanics and Control in honor of Hern\’an Cendra at Centro At$6mico$
Bariloche, January 13, 2011 Henrique Bursztyn $\triangleright\triangleleft$
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$Q_{1},$ $Q_{2}$ $D_{1}\in Dir(T^{*}Q_{1})$ $D_{2}\in$
$Dir(T^{*}Q_{2})$ $\Delta_{Q_{1}}\subset TQ_{1}$ $\triangle_{Q_{2}}\subset TQ_{2}$
$\Sigma_{Q}$ $Q=Q_{1}\cross Q_{2}$ $D_{int}$ 34
39. $D_{int}$ $D_{1}$ $D_{2}$
$D=(D_{1}\oplus D_{2})\otimes D_{int}$
$\triangle_{Q}=(\triangle_{Q_{1}}\cross\triangle_{Q_{2}})\cap\Sigma_{Q}$ $Q$ $D$ $\triangle_{Q}$ $T^{*}Q$
$(q,p)\in T^{*}Q$
$D(q,p)=\{(w, \alpha)\in T_{(q,p)}T^{*}Q\cross T_{(q,p)}^{*}T^{*}Q|$
$w\in\triangle_{TQ}(q,p)$ $\alpha-\Omega^{b}(q,p)\cdot w\in\triangle_{\mathring{T}Q}(q,p)\}$
$\Omega=\Omega_{1}\oplus\Omega_{2}$ $\Delta_{T^{*}Q}=T\pi_{Q}^{-1}(\triangle_{Q})$















$T^{*}Q_{i},$ $i=1,$ $\ldots,$ $n$ $D_{i}$
$\triangle_{Q_{i}}\subset TQ_{i}$ $\triangle_{Q_{i}}\cap\triangle_{Q_{j}}=\emptyset,$ $i\neq j$ $TQ_{i}$
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$L_{i}$ $E_{L_{i}}$ $TQ_{i}\oplus T^{*}Q_{i}$
$X_{i}:TQ_{i}\oplus T^{*}Q_{i}arrow TT^{*}Q_{i}$ $\Delta_{Q_{i}}\oplus P_{i}$
$P_{i}=FL_{i}(\Delta_{Q:})$ $n$ $(E_{L_{i}}, D_{i}, X_{i})$
$(X_{i}, dE_{L_{:}}|_{TP_{l}})\in\Gamma(D_{i}),$ $i=1,$ $\ldots,$ $n$
$(E_{L_{t}}, D_{i}, X_{i})$




$0_{Q}=\Delta_{Q_{1}}\cross\cdots\cross\triangle_{Q_{n}}\subset TQ$ $0_{Q}\neq\Sigma_{Q}$ $0_{Q}\cap\Sigma_{Q}\neq\emptyset$
$\Sigma_{Q}\subset TQ$ $\triangle_{Q}=0_{Q}\cap\Sigma_{Q}\subset TQ$
rank$(\triangle_{Q}(q))$ $q\in Q$ (6)
$D_{int}=\Sigma_{int}\oplus\Sigma_{int}^{o}$ $\Sigma_{int}=(T\pi_{Q})^{-1}(\Sigma_{Q})$ . $q=(q_{1}, \ldots, q_{n})\in Q$ ,
$(q, v)=(q_{1}, \ldots, q_{n}, v_{1}, \ldots, v_{n})\in TQ$ $(q,p)=(q_{1}, \ldots, q_{n},p_{1}, \ldots,p_{n})\in T^{*}Q$
4.1. $(X_{i}, dE_{L_{i}}|_{TP_{i}})\in\Gamma(D$ $n$ $(E_{L_{i}}, D_{i}, X_{i})$
$TQ$ $L=L_{1}+\cdots+L_{n}$ $L$
$E_{L}:TQ\oplus T^{*}Qarrow \mathbb{R}$ $E_{L}=(p,$ $v\rangle-L(q, v)$ $\triangle_{Q}\oplus P$ $X=$
$X_{1}\oplus\cdots\oplus X_{n}$ : $TQ\oplus T^{*}Qarrow TT^{*}Q$ $P=FL(\triangle_{Q})$
$D=(D_{1}\oplus\cdots\oplus D_{n})\otimes D_{int}$
$n$ $(E_{L}, D, X)$ $(q, v,p)\in TQ\oplus T^{*}Q$
$(X(q, v,p), dE_{L}(q, v,p)|_{T_{(q}{}_{p)}P})\in D(q,p)$
$(q, v)\in\Delta_{Q}$ $(q, p)=FL(q, v)\in P$
42.





43. $F_{i}$ : $TQ_{i}\oplus T^{*}Q_{i}arrow T^{*}Q_{i},$ $i=1,$ $\ldots,$ $n$ $pr_{Q_{t}}$ : $TQ_{i}\oplus T^{*}Q_{i}arrow Q_{i}$
$F=F_{1}\oplus\cdots\oplus F_{n}:TQ\oplus T^{*}Qarrow T^{*}Q$ $\rho\tau Q_{i}\oplus T.Q_{i}$ : $TQ\oplus T^{*}Qarrow TQ_{i}\oplus$
$T^{*}Q_{i;}(q, v,p)\mapsto(q_{i}, v_{i},p_{i})$ $TQ$ $TQ_{1}\cross\cdots\cross TQ_{n}$ $T^{*}Q$ $T^{*}Q_{1}\cross\cdots\cross T^{*}Q_{n}$
(i) $(q(t), v(t),p(t))\in TQ\oplus T^{*}Q,$ $t_{1}\leq t\leq t_{2}$
$((\dot{q}(t),\dot{p}(t)),dE_{L}(q(t), v(t),p(t))|_{T_{(q(t),p(t))}P})\in D(q(t),p(t))$
$(q(t),p(t))=FL(q(t), v(t))\in P$ .
(ii) $(q_{i}(t), v_{i}(t),p_{i}(t))=\rho_{TQ_{i}\oplus T^{*}Q_{i}}(q(t), v(t),p(t)),$ $t_{1}\leq t\leq t_{2}$
$((\dot{q}_{i}(t),\dot{p}_{i}(t)), (dE_{L_{i}}-pr_{Q_{i}}^{*}F_{i})(q_{i}(t), v_{i}(t),p_{i}(t))|_{T_{(q_{\iota}(t),p_{\iota}(t))}P_{i}})\in D_{i}(q_{i}(t),p_{i}(t))$
$(q_{i}(t),p_{i}(t))=FL_{i}(q_{i}(t), v_{i}(t))\in P_{i}$
$\dot{q}(t)=(\dot{q}_{1}(t), \ldots,\dot{q}_{n}(t))\in\Sigma_{Q}(q(t))$ $F(q(t), v(t),p(t))\in\Sigma_{\mathring{Q}}(q(t))$
$D=(D_{1}\oplus\cdots\oplus D_{n})\otimes D_{int}$
$((\dot{q}(t),\dot{p}(t)), dE(q(t), v(t),p(t))|_{T_{(q(t),p(t))}P})\in D(q(t),p(t))$, for all $t_{1}\leq t\leq t_{2}$
$(F, w)=(F_{1}, \ldots, F_{n}, w_{1}, \ldots, w_{n})\in T_{(q,p)}^{*}T^{*}Q$
$(\dot{q},I^{j,-\frac{\partial L}{\partial q}-F,v+w)}\in D_{1}(q_{1},p_{1})\oplus\cdots\oplus D_{n}(q_{n},p_{n})$ (9)
$(\dot{q},\dot{p}, F, -w)\in D_{int}(q,p)$ (10)
(9)




(10) $\dot{q}\in\Sigma_{Q}(q),$ $w=0$ $F\in\Sigma_{Q}^{o}(q)$ $\partial L/\partial q_{i}=\partial L_{i}/\partial q_{i}$
$(q_{i}(t), v_{i}(t),p_{i}(t)),$ $t_{1}\leq t\leq t_{2}$
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